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STEAM Kit Design
Paige Horne, PreK-4 Education

These kits were created as part of a 2-semester Education Department Honors Project at
Messiah University. Available offerings of STEAM resources for parents and teachers were
researched. Based on this research, 6 STEAM kits were created for teachers and parents
that are affordable, accessible, reusable, and easy to duplicate.

K: Cloudy with a Chance
Read Cloudy with a Chance of
Meatballs and relate it to real world
weather events
Create a structure measuring at
least 6 inches that will protect their
person from weather events

Grade 1: Building
Musical Instruments
Design instruments representative
of traditional African instruments
Explore how size and length affect
pitch

Grade 2: Animal Habitats
Make observations about, and
research various habitats
Build and classify a habitat for a
given animal

Grade 3: Chain Reaction
Challenge
Build each of the 6 simple machines

Grade 4: Disappearing
Rainbows

Create a chain reaction involving at
least 3 simple machines

Create a rainbow using simple
materials
Discover conditions necessary for a
rainbow to be seen
Make a rainbow disappear using
principles of reflection
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Grade 5: Circuit-Powered
Fan Cars
Create a circuit, using it to design a
car that minimizes friction
Measure time and distance and use
their measurements to solve a
speech equation

Kindergarten: Cloudy with a Chance
Objectives:
Students will read Cloudy with a Chance of Meatballs and relate it to real world weather events.
Students will create a structure measuring at least 6 inches that will protect their person from weather events.

Next Generation Science Standards Supported:
K-ESS3-2: Ask questions to obtain information about the purpose of weather forecasting to prepare for, and
respond to, severe weather

Common Core Math Standards Supported:
CC.2.4. K.A.1: Describe and compare attributes of length, area, weight, and capacity of everyday objects

Common Core English Standards Supported:
CC.1.2. K. B: With prompting/support answer questions about key details in a text.
CC.1.2.K.C: With prompting and support, make a connection between two individuals, events, ideas, or pieces
of information in a text

Given Materials: Each material is representative of some sort of food. This challenge could be done with real
food, but if this is done the kit would not be reusable. Each group receives:
•

4 Pool Noodle Pieces Cut into Circles (“Donuts”)

•

4 Pool Noodle Pieces Cut into Half-Circles (Halved
“Donuts”)

•

6 Paper “Pancakes” and 3 Paper “Bread” (not
included)

•

Squares of Fabric (with food printed on it)
o

6 (5”x5”) squares

o

6 (2”x12”) strips

•

12 Straws

•

1 Small Container Play Doh (“Cookie Dough”)

•

Masking Tape (distributed in pieces by teacher)

•

12 Toothpicks

•

12 Dixie Cups

•

12 Popsicle Sticks

Book Activities: (20 minutes)
Read Cloudy with a Chance of Meatballs aloud to student(s).
Discuss the bread houses that the people built at the end of the story. What is the purpose of a house? (It
protects us from bad weather.)
Discuss weather. Draw a different type of weather in each circle on the attached "Exploring Weather"
worksheet. (This can be done individually or as a class activity.) Be sure to include wind, rain, snow, and hail as
these will be referenced within the STEAM challenge. (Others could include sun and clouds)
STEAM Challenge: (30-45 minutes)
Student Goal: Individually or in small groups, build a structure that protects your person from bad weather.

Structure Requirements:
•

At least 6 inches tall

•

Person must be placed inside of the structure and stay “safe” (dry, standing, nothing falling on top of
them) during weather testing
o

•

Person is 2 inches wide and 3 inches tall, made out of cardstock paper (template attached
below)

Structure must remain standing when tested with weather conditions

Testing Procedure:
When students are finished with their structure, they can call the teacher (or parent) over to test it. If at any
point during testing the structure falls over or the person inside touched by the weather elements, testing
procedure should be paused, and students encouraged to consider how the structure could be improved to
prevent this. When students have made a change to the structure, the testing procedure can begin again. The
structure should be tested by the following procedure:
1. “Wind”: Point a blow dryer on low setting or a mini fan directly at the middle of the structure. Move
back and forth a bit, aiming at different points within the structure for about 30 seconds.
2. “Rain”: Using a spray bottle, spray water onto the structure from above. Continue this, moving around
different points above the structure for about 10 seconds.
3. “Snow”: Slowly sprinkle a tablespoonful of flour overtop of the structure, evenly distributing it across the
structure’s “roof.”
4. “Hail”: Slowly drop about 20 clear beads on top of the structure.

Reflection: (10 minutes)
As a class (or individually with parent/teacher), reflect on the challenge. Discuss:
•

What went well and what didn’t?

•

Did you have to change anything about your design along the way?

•

Where could the design be improved even more?

Grade 1: Building Musical Instruments
Objectives:
Students will design instruments representative of traditional African instruments.
Students will explore how size and length affects pitch.
Students will discuss the significance of music in African culture.
Next Generation Science Standards Supported:
1-PS4-1. Plan and conduct investigations to provide evidence that vibrating materials can make sound
and that sound can make materials vibrate.
Common Core Math Standards Supported:
CC.2.4.1. A.1. Order lengths and measure them both indirectly and by repeating length units
PA History Standards Supported:
8.4.1.C. Identify holidays and ceremonies of selected world cultures
Materials:
- 5 Bobby Pins
- Mini Palette
- Empty Tissue Box
- 5 Rubber Bands (various sizes)
- 5 Straws
- Tape (not included)
- Scissors (not included)
- Toilet Paper or Paper Towel Roll
- Empty Containers of different sizes (not included)
- 3 Balloons (cut off end)
STEAM Activity Description:
This activity is split into 4 stations. If more stations are needed (to split students into smaller groups),
extensions could include a writing prompt on musical instruments or a drawing station where
students create their own new instrument to present to the group. Each station includes a picture
(see attached instrument pictures) and materials for creating a version of that instrument. Students
shouldn't be directly told how to create the instruments but rather discover this themselves based on
the pictures and materials given.
Ask students to consider the following question throughout the stations: How does size change
pitch? (Or does a smaller/larger instrument make a higher/lower sound?)

Station 1: Mbira (Finger Harp)
- Students will need the bobby pins and wood/mini palette
- Create the mbira by sliding bobby pins onto the wood. To play, pluck bobby pins. The tone is quiet
so students may need to hold the instrument up to their ear to hear the pitch
- Encourage students to slide bobby pins in and out and explore how the pitch changes. (When less
of the bobby pin is hitting the wood, it will create a higher sound)
https://www.thriftyfun.com/Bobby-Pin-Thumb-Piano.html
Station 2: Kora (African Strings)
- Students will need a tissue box and various sizes of rubber bands
- Create the kora by stretching rubber bands around the center hole of the tissue box. To play, pluck
the rubber bands.
- Smaller (more stretched out) rubber bands will make a higher pitch than larger (less stretched out)
rubber bands
https://ourpastimes.com/free-online-jigsaw-puzzles.html
Station 3: Nyanga Pan Pipes
- Students will need straws, tape, and scissors. Each student should get their own materials since this
instrument is played with the mouth.
- Pan pipes are created by cutting straws to different lengths, ordering them from shortest to longest,
and taping them together.
- Shorter straws will make a higher sound than longer straws. If the end of the straw is closed up, the
straw will create a lower sound than when the end is open.
- Ask students to measure and record the length of each of their straws to the nearest inch
https://www.sasksciencecentre.com/real-science-real-fun/straw-pan-pipes
Station 4: Djembe Drum
- Students will need containers of various sizes, empty toilet paper/paper towel rolls, and balloons
- The djembe is created by putting a balloon over the opening of a container and pulling it tight. (The
mouth of the balloon may need to be cut off for it to stretch across the containers)
- A larger drum will make a lower sound.
https://www.bashthetrash.com/balloon-drums
After stations are completed, come back together as a group to share. Review
each station and give students information about each real-life instrument.
Discuss the following questions:
- How did the size of materials at each station affect how high/low the sound
they made was?
- Which instrument was your favorite? Were any harder to make than others?
- Give me 1 fact we learned about a real-life African instrument.

Grade 2: Animal Habitats
Objectives:
Students will make observations about various habitats.
Students will read about and research various habitats.
Students will build and classify a habitat for a given animal.
Next Generation Science Standards Supported:
2-LS4-1. Make observations of plants and animals to compare the diversity of life in different habitats.
Common Core ELA Standards Supported:
CC.1.2.2. A Identify the main idea of a multi-paragraph text as well as the focus of specific paragraphs
within the text.
CC.1.2.2. E Use various text features and search tools to locate key facts or information in a text
efficiently.

Station Materials:

-

Over and Under the Pond by Kate Messner*
Arctic Tundra by Michael H Foreman*
My Home in the Rainforest by J Patrick Lewis*

Word and Picture Cutouts (see website)
3 Rectangular Containers (not included)
Sand (optional)
Water (optional)
Large Rocks (optional)
Dirt (optional)
Shells (not included)
Laptops or iPads
*OR the 3 included habitat articles

Challenge Materials:
- Rectangular Containers (optional)
- Tissue Paper (rainbow of colors)
- 5 Popsicle Sticks
- Polyfill
- 1 Container Play-Doh
- 3 Pipe Cleaners
- Faux Grass (optional)
- Rocks/Gravel (optional)
- Marbles (optional)
- Paper (not included)
- Scissors (not included)
- Crayons (not included)
*Feel free to add/exclude any challenge materials according to availability and needs

Predictions:
Students use the habitat predictions worksheet (pdf attached below) to draw what they think each
habitat will look like based on its name or anything they already know about it.

Observation Stations:
Station 1: Reading

-

Students read the books Over and Under the Pond, Arctic Tundra, and My Home in the
Rainforest (or read the 3 articles attached to the bottom of this page)
Note: These stories are most likely above students' reading levels. This is okay! They will still learn
about the different habitats from the pictures and be able to experience them in an authentic
reading setting. Or books could be read aloud to students.

-

-

Each book teaches students about a different habitat:
o Over and Under the Pond: Freshwater
o Arctic Tundra: Polar
o My Home in the Rainforest: Rainforest
Students will write what they learn/their observations of each habitat in their Observation
Notebook (attached below)

Station 2: Tactile/Sorting

-

-

Prepare 3 sorting bins (or areas) for students:
1. Desert: fill with sand
2. Ocean: fill half with sand and half with water
3. Mountain: fill with large rocks and dirt
Students place a label on each area for which habitat they think each bin represents

-

Students sort pictures and words next to or into the bins (if allowing students to place papers in
the bins, make sure they are laminated)

-

When finished, students can self-check using the self-check printouts

-

Students then record their observations about each habitat in their Observation Notebook

Station 3: Research

-

Using an iPad or Laptop, students search Kiddle.co to find information about Grassland and
Temperate Forest habitats.

-

Students can do an image search or search for websites. All will be kid--friendly and safe! Most will
be a middle school reading level, but students should be encouraged to search for words they
know, observe pictures, and read captions.

-

Students will record any observations about the habitats in their Observation Notebook

Reflection Questions to Ask (coming together as a whole group or individually):
- Did the habitats match your predictions? Why or why not?
- How were these habitats similar to one another? How were they different?
- Which habitat do we live in? (Temperate Forest)
- Have you visited, or do you know of any places that would be in a different habitat?

STEAM Challenge:
Give each student or team of students an animal. They will use the given materials and their new
knowledge about habitats to build a habitat for that animal. Before building their habitat, ask
students to consider the following questions:
- What will my animal need in its habitat? (Food, Shelter, etc.)
- What type of habitat would my animal live in?

Students' habitats and their animal must fit inside their given box. When finished, the student will
share their product with the class (or a parent) and explain why they chose to put their animal in that
habitat.

Grade 3: Chain Reaction
Objectives:
Students will build each of the 6 simple machines.
Students will create a chain reaction involving at least 3 simple machines.

Next Generation Science Standards Supported:
3-PS2-1. Plan and conduct an investigation to provide evidence of the effects of balanced motion of
an object.
3-PS2-2. Make observations and/or measurements of an object's motion to provide evidence that a
pattern can be used to predict future motion

Common Core Math Standards Supported:
CC.2.4.3.A.1 Solve problems involving measurement and estimation of temperature, liquid, volume,
mass, and length

Materials:

-

2 Wooden Balls
Books (not included)
Small String or Yarn Ball
Masking Tape (not included)
3 Wooden Dowels
5 Small Blocks
10 Popsicle Sticks
5 Rubber Bands
5 Pieces of Cardstock Paper
Paper Plates (optional)
10 Dixie Cups

6 Simple Machines:
Allow students to observe the pictures (attached) of simple machines. Students will fill out the simple
machines organizer with their observations and inferences about each machine.

For a basic explanation of each simple machine and to see them in action, watch this video by PBS:
https://witf.pbslearningmedia.org/resource/idptv11.sci.phys.maf.d4ksim/simple-machines/. Students
will watch this video (or participate in a teacher-guided mini-lesson on simple machines),
then attempt to build their own versions of each simple machine with the available materials.

Chain Reaction Challenge:
Ask students to consider how they could combine their simple machines into one big machine.
Discuss cause and effect and how one reaction or even can cause another one to start. In order to
qualify as a chain reaction machine, there must be no human interference. This means that once the
first object is touched/dropped/etc. the rest of machines operate automatically without students
touching them, blowing on them, or otherwise interacting with them.

To inspire creativity, allow students to watch this chain reaction video on YouTube:
https://www.youtube.com/watch?v=wVP5zVHGSYo Remind students that their materials are limited
so they will not be able to simply recreate what they have seen in the video.

Students should combine at least 3 of the different simple machines into a chain reaction. However,
their original plans may not work, and their designs may change throughout the process. If students
finish early, encourage them to add in another one or more of their simple machines.

Reflection:
After students have finished their designs, discuss the following as a class (or allow students to
complete the attached reflection sheet, which contains the same questions).
- Which simple machine was the easiest to use in your design?
- What was the hardest part of the chain reaction challenge?
- How did your original design change throughout the activity?
- How could you incorporate the more difficult simple machines like levers and screws into your
design?
- What else could you create with simple machines?
- Could you use a chain reaction like this to complete an everyday task? How would you design it?

Grade 4: Light and Rainbows
Objectives:
Students will create a rainbow using simple materials.
Students will discover the conditions necessary for a rainbow to be seen.
Students will make a rainbow disappear using principles of reflection

Next Generation Science Standards Supported:
4-PS4-1. Develop a model of waves to describe patterns in terms of amplitude and wavelength and
that waves can cause objects to move.

Common Core ELA Standards Supported:
CC.1.2.4.C Explain events, procedures, ideas, or concepts in a text, including what happened and
why, based on specific information in the text.

PA Arts Standards Supported:
A. Know and use the elements and principles of each art form to create works in the arts and
humanities

Materials:

-

Multi-Colored Flashlight
Regular Flashlight (not included in all bags)
Water Glass or Clear Plastic Cup
Water
The Super Science Book of Light Article (not included)
2-D Arts Supplies (Markers, Crayons, etc.)

Making Inferences:
Discuss the following questions as a class. Allow students to share stories and experiences related to
rainbows but ask students to not share stories about creating their own rainbows because this is
what we will be exploring in this experiment. (For a fully student-led experiment, questions are
included in the student packet)
- Where have you observed rainbows? What do you know about rainbows?
- When do you typically see rainbows? What conditions are needed for rainbows to occur?
- What causes rainbows? Could we make a rainbow somehow?

Experimenting with Light:
Students are given: 1 water glass, multicolored flashlights, water, and a piece of paper.
Students will fill out the "Experimenting with Light" section of their packets, considering the following
questions:
- Can you make a rainbow using these materials?
- How does the angle of the flashlight change what the rainbow looks like?
- Do all different colors produce a rainbow or only certain ones? Why do you think this is?

Arts Integration:
Students will trace their reflected rainbows onto a piece of paper.
Ask: how could you incorporate this tracing into a greater picture? Using crayons, pens, pencils,
markers, etc. make your own work of 2-dimensional art!

Explain:
Read pgs. 20-21 of The Super Science Book of Light by Graham Peacock and Terry Hudson
After reading the text, students will complete the following in their packet:
- Write a one sentence summary for each page of the book.
- How does this text explain your findings from the light experimentations?
- Using what you have learned from your experience and from the text, what causes rainbows to
occur?

Disappearing Rainbow:
Ask students to consider: If a prism splits light, is there a way that we could put it back together?

Students may use an additional glass filled partially with water. Placing the second glass in the
reflection of the rainbow will combine the split light back into a steady stream of white, essentially
making the rainbow "disappear."

Grade 5: Circuit-Powered Fan Cars
Objectives:
Students will create a circuit, using it to design a car that minimizes friction.
Students will measure time and distance and use their measurements to solve a speed equation.

Next Generation Science Standards Supported:
3-5-ETS1-1. Define a simple design problem reflecting a need or a want that includes specified criteria
for success and constraints on materials, time, or cost.
3-5-ETS1-3. Plan and carry out fair tests in which variables are controlled and failure points are
considered to identify aspects of a model or prototype that can be improved.

Common Core Math Standards Supported:
CC.2.1.5. B.1 Apply place-value concepts to show an understanding of operations and rounding as
they pertain to whole numbers and decimals.

Materials for Circuit:
• 9 Volt Battery
• Battery Cap with 2 connecting wires (or electrical tape)
• 1 wire cut to 6 inches, take ½ inch of casing off on
either end
• Small Electric Motor
• On/Off Switch
Materials for Car Design:
• 1 Piece of Cardboard cut to 3 ½ x 5 ½ inches
• 2 straws cut to 3-inch length
• 3 different flexibilities of plastic welding rods cut to
5-inch length (I used polyurethane, ABS, and
polycarbonate); 2 pieces of each type
• Plastic Propeller
• 1 Full Dixie Cup, 1 cut down ½ inch
• Masking Tape (not included)
• 2 Wooden Dowels cut to 5 inches, 1 cut to 2 inches
• 4 Wooden Balls w/holes (1 inch diameter)
• 4 Wooden Balls w/o holes (1 inch diameter)
(optional)
• 4 Plastic Wheels (optional)
• 2 Metal Rods cut to 5-inch length (optional)

Lesson Outline
(Students will complete the packet as they complete the experiment)

Part 1: Learn
Students will receive the background knowledge they need to understand how motors and circuits
work. Present the following bits of information:

About Motors:
- Motors turn electrical energy into mechanical energy (movement)
- Electric current through wires has a magnetic field. Coiling wires makes a bigger magnetic field.
- When a magnet is put near the coils, it repels them and makes the wire spin.
- Our motors have everything they need except for power, so we need to attach them to a battery.
*For an example of how this works, demo a simple electric motor (instructions found at the following
link: https://www.education.com/science-fair/article/no-frills-motor/

About Circuits:
- Circuits are closed paths. (This is important because students' circuits won't work if there are any
breaks in where wires are touching)
- Electric energy flows through closed circuit. There are 4 necessary parts for this to happen be sure to
note the name of each part and its role in the circuit (students will record this on the first section of
their packet):
1. Switch: opens/closes the circuit, turning it on and off
2. Battery: gives the circuit power; it is stored in the battery as chemical energy and closing the circuit
turns this chemical energy into electrical energy
3. Motor: provides resistance, which keeps the circuit from overheating by converting electrical
energy into mechanical energy
4. Wires: connect the circuit and give the electricity (electric energy) a path to flow through.

Part 2: Plan
Students will draw a picture of their circuit and then gather their materials and build it. Before moving
to part 3, students should have a fully built and functioning circuit.

Attach the propeller to the motor. (It is possible that the propeller may spin the wrong direction. If it is
not producing enough wind, switch the wires that are connected to the motor.)

Part 3: Design
Students complete the packet page with a list of materials. They will plan out which materials they
want to use, draw a blueprint, and then build their car making any adjustments to their plan that are
needed.

Before moving on, students should have a functioning car that is propelled by a fan when their circuit
is closed. If students are struggling with this, encourage them to try different materials that eliminate
friction.

*If necessary, stop here to split lesson into 2 days

Part 4: Test
Students will measure how far their car travels in 5 seconds. From this, they can do a simple speed
calculation using the equation distance/time=speed. Ask students to write their answer either as a
fraction or a decimal (choose one based on your classroom's math abilities)

Students will repeat this same process with their cars on 4 additional surfaces, first predicting which
their car will be fastest on and which they will be slower on. Afterwards, students will order their
speeds and record which surfaces the car actually went fastest and slowest on.

Part 5: Reflect
Have students record or discuss as a group the questions on the final 2 pages of the student packet.

